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MBISB RDLIC7B gflflSg a mt> EftKfHK 
n '* ^»«»1«t««oi .if th»«u»uti e do« ftS ft f morphine- an* 
other clinically uaeiul narcotic analgeaico Xb ol'Leo 

uc;i:*»n.punl«d t>r_uopica*EihU *ldc cfCucikv .ot.. U«, ^ rt atco- 

Inteer.fi»l F<rr insUhw., ourpMne and related 

opiates such a* nepferiflin* anfi methadone may retard 
infccntiijiU Mobility *>V <:AO«5ng eontrad. ion* of the small 
bowel circular BT&ooth rauacle. 

YtoK&ix* an,l r*W,l narcotica may Indur.* nausea 

and increaacd nbblUly oP the gastro-ifiW;*!:! o/;l tract 
resulting in cnwvlw nr v.nathing. '.These fe i.itl« Aff^ta arc 
caused by direct fitSMfUUon of. the clioAomiAptor trigger 
*ono £cr eat/;*1* i.r, r.h* *r*a poetrena of Lin, ***ulJa. Igoc<W 
*Ofi HiJroan, The Pharmacolocf ical Bagjjf of ^hftraneufeiggi p. SD2 
(6th ed, fi i.ur3.LK 5< >, AVft ahown that Zr V hiw. „nd other 

«acuoti<:» MV4» eneiii« in dogs. Per oxmnfrlft, w*ng and 
cJ. A v^no. r jVKT^Ul ; 32$*-i34 (9143), Vftporr.ftfl that 
administration c£ 0,f> «gAg of itorphiii. intravcwiiDjy ho J.2 
flog* r««ii3ted in esnecn.R in 9 cloga within Kit iiverag* of 2,4 
minutes. Olg/kg refers to Rll.H ff r«im of morphine per 
kilogram o.C )>ody wftigHfc-1 fthe.o 1,0 my/ky o£ 
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morphine va S . a a*inistered Inte^^uny to U dogs, „ 
of them voautno within an avarags tlM of 3.5 *!«*... 
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w. «, Patent No. i,n 6 ,iu ±0 myaelr Bnd othere 
J<T°T tceatPet,t of i^'tinal toobiaity « S3 oci*t. oa 

T , . ° f narc ° tlc through the 

administration of quaternary derivatives p, 
noroxymoi-phone.-; X t has now. been discovered that the 
sawo compounds are aleo usefva for the treatment, both 
prophylactic ui therapeutic, ot the nauaea ana voting 
associated vith the administration of these drug,. 
. .••Recording to the invention, therefore, nausea M1d 
vomiting by warmblooded „i w j. reiving merphihe and • 
related opiates,- meperidine, methadone or the j.i ke , ttRy 
be prevented or r^lievefl by Ministration of 

methylnaltroxone . or other q uaternary derivatives of 
noroxyraorpbone represented by the formula: 

j ^ 





an 



wherein HO u 

a -is ollyi .or a 'related radical' such 
ebloroailyl, cyclopropyl-aathyl. or propargyi , and 

.X U the anion oC.an acid, especially a chloride, 
bromide, iodide ot teaUiyieuifata anion. 

These compounds . ere administered to tlio enimaj 
exther prior to or . simultaneously with the 
administration of the narcotic analgesic. .They may be 
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_ _ 

£m ported any int erf arenc* it* k *« Bnalgeaic „„ ti 
AlMiloopU;, 

This Invention relates to tt.o u*a of ^ternary 
Ucrivativ^ of noroxy^ehnoo to p^r.t or relieve «*u«,* 

vo<uU/iy UMofetod wife bbo ndaii.l»trj»tl« of mo«pM n » 
bo tAte-Mood** animal*, Th* uwfnl ompmiMU flr * 
represented by the formula: 

H X 0 
1 — » •> 
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wherein 

. R.i* fcllyl or i-«AJ<?i1 *unh *« nMoroUlyl. 

^nlopropyl-Dvot^yJ or propafcjyl, ami 

X i« the* anion of ttn.adi*/ c»j^ci<illy u-cblorldo, 
brorai^, U/ttii* or MhhyUuUaU anion. 

The compbimcVs *ro^^^ 5 a tIoit«{ 

notoftttottfiDM derivative ie iirthiiiwtf™™*, W »rt» v 

rcprtm** 1* the. above .forbuia are & Uo suitable 
Meth 5 l«aIt r exdn & .or <*h*r fcordxyiorpW deHvativo* „ W y 
be i\c3ininJ.»Ufjrc(3 Utf Uhe: J?^tiL#mU fcU-frftr 



•5* . 



* ^r-:" -V*. 
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X enterally or parentevally. However, a preferred method 

of administration is by injection. Nausea and emeaia 
may follow After even a single doer, of worphine, unlike 
intestinal immobility which la usually the effect of 
S chronic repeated Uf.nae of thft drug. Consequently, it is 

contemplated that: -the patient will ha given an injection 
t>f hiethyjt naltrexone prior to surgery or other occasion 
when morphine ia used to treat acute pain. 

illustrated by; tha-.. following Controls and 

10 Examples, our rtrtie* show that nqthylnaltraxone 
inhibits emesis when administered eitlier together v3th 
the morphine or bofore the morphine is administered, xt 
ia thought that TOethylnaltrexone cr other Quaternary 
norexytttorphon© derivative a may he admin ictered up to two 

15 hour.s before the administration of morphine, but that 
period way be Variable. In our studies, 

methyl naltrexone v/ae administered intramuscularly by 
means : of a syringe, Methylnaltraxnne way also be 
administered enteral* y or -parenterally by ethor means. 

20 TZ has been found to be effective in dosages in the 

Tange of about 0,05 jug/Kg to about 1.0 xr>g/kg for each I 
mg/kg of administered morphine, it vas found effective 
when administered in the cane 'syringe as morphine and 
aleo when^ administered up to about one hour before the 

25 administration of morphine. ■ 

The., effoct of mcthylnaltrexone in reversing thu 
ra«rfelc/fttffl&ts of norpbine is illustrated herein, . The 
unit of tog/kg rei^rs to /nim$rhJUS of substance 
Administered por Kilograms of body weicjbt. 



JO 



One mg/kg . of morphine waa* adminintercd 
intramuscularly to five dogs; rour dogs vomited. Jn 
each instance, vomiting occurred vlthln four minUteB. 
35 On a different day the name fi QP .e ot tt prphine was 
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1 administered intramuscularly to tno same tivo tfogi: In 
the same syringe with 1 ag/kg of net byl naltrexone. Mono 
of the dogs vomited, 

5 ■ gOXTJRO L 2 AM t ) WfrMPm a 

Si* dogs Vere given intramuscular <3oses of A mg/fcg 
of morphine, AU six dogr. vomi'cBd. On an additional 
day the satae doao of morpnine was combined with 0.5 
mg/*g of aethyjj^itroaone and administered in the same 
10 syringo to the flame dogs. JTotie of the dogs vomited. 

Ona mg/fcg of * morphine, was administered 
intramuscularly to three do^S. All three <3ogs Vomited, 
*5 On an additional day the morphine was combined, vitti 0.25 
mg/kg Of msthylnaltraxonc and adstinJ stercfl in the some 
syringe, ttono or the dags votnitod. 

20 MethylnaJ.trcxonu vas admin i.EXored to two dogs prior 

to thfi administration of, l*mg/Kg morphine. Tn one dog, 
o.S mg/fcg of methylnaltrexona vhu admin istarfcd 
intramuscularly 15 minutes before the morphine. JTo 
vomiting cccm-reci. In th© second dog, the same- dose or 

25 wothylnaltrexonc vac administered 30 minutes balore the 
administration of morpViino. No vomiting occurracU 

CQKTttOT. 5 ANf) BVfWTjftjj 

C.05 mg/fcg methylnaltroxono vaa a<3minl stored 
30 intravenously to four doge one minute prior to tho 
. administrate ori of. 1,0 a »y/hg morphine. Ho vomiting 
occurred in any of th'c dogs, On a different day, the 
same animals were given J.o mg/Kg morphine without the 
administration of me thylnalt Ketone. Ml *our dogs 
35 vomited. 
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The udnlDXvbroLtioti of meUiYlx«uiU , i»it'.«wi «1«r*ft mi* found 
to prodvcMi nrj nfttUs»Vjh1« *f.fft<.<h* >.n thfc anifnaiB. Previous 
atudaes with larger don&x ot m&thy I naltrexone have 
^ . ... l ^ 5 l? ,>I i tt V rdte ^ ^hot un <li'<o non -quaternary iiU.U r»XOrift , 

mcthylnultrcxozte doen nob precipitate withdrawn 1 *y at erne in 
moiT?liiTift-l^i1e.«ifit dogo* Rilff&cU *t: fa i r . J . h a r mago! 4 

7(1:255-261 lL9fl2». Mfct hy In &1t redone has not been iloimd f.fl 
interfere with the analgesic activity of: marphxtvi or 
1.0 iiurcol-.ar;ij, 
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PROPERTY OR IS CT AIMED ARB DEFIED AS FOLLOWS J • 



S i« U3e of a compound o£ the formula: 




wherein 

ft id allyY or a related *a<3ical) and 
X is the anion oi An acidf 

prior to or ainultwnftcmuly with administration of a 
10 narcotic antigenic to prevent or relieve hauasa and eraeaift 
aas&ciatfcij with the uae o£ the iweotic anal yeuica in warm- 
blooded animal© r 

2* 0*e OB cl^iio^a in cl&ltt X in which H ia chloroallyl, 
ciclopropyl-inctbyl or prop^rgyl* 

15 3. Uao as claittftd in ciaira I in which X ia a chorida, 
bromide, iodide or metbyl&uli/ito anion, 

A* cae aa clAJtaed in claim 1» where the oonpoiwd i« 
is in an .amount between D.05 mg/Jtg £ind tibout t.0m<j/k<j 
of ntfimnl boay veiijht. 

20 6. Use aa claimed In claim I* &u> *t\ tn\hn cally 
administered compound j 

• ■ • •* . 
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5. use a fv tr.l<iiinocl in claim 1, a* parenteral ly 
administered oowpoutiri. 

7* Use ae claimed in claim 6, aa an injectably 
arimivd stored compound , 



8. u^e as claimed in claim 1, prior to tho 

administration of the narcotic Analgesic, 

5. Use A6 claimed in claim 1, up to about two hours 
prior to the administration of the narcotic analgesic* 

XO 10 1 Uso as claimed in claim 1, concurrently with the 

administration of the narcotic iumlge«io. 

XX • use of methyl naitroxemu co pxovont or relieve 
nausea and emeeis associated with the use of a narcotic 
analcfoai.c in warmblooded animals. 

15 12- Uaa as claimed in claim 11 in an amount of between 
D,D5 mg/kc, of animal body weight and about 1.0 mg/kg of 
animal body weight sicnuitahoously with ot up to about 
two hours prior to the time ot administration of the 
narcotic fcual^osie. 

20 VS. Use aB claitnad in claim 12, a<5 a parenterally 
adminxy tored compound. 
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14 ♦ a pharnuc cubical r;oinyovfiuior\ for preventing or 
relieving -nausea w»e<^« co*ipri«-U>g a narcrjfcic analgesic 
In eowbination with at ieaat one rjua ternary derivative: of 
5 noro xym<>* nh u nc : 




wherein 

R Am ttllvi or /i related radical? and 
X 1* the ani,on of an acid; 
and wherein the quaternary dcr.U'fttivs of noroavmorphone is 
10 present In *u xwount effective to prevent or relieve nAU«ftA 
induced by the narcotic analyttsicr* 

15 1 A £>h wo* nautical composition as claimed in claim 12 in 
which is chlorociliyi , ^yolo^f^pyl-^ethy). or- proparyyl. 

16 „ ft r.ofOg>n«ition a.» claimed in claim 12 in which X Iw <t 
15 chloride, bromide, iodide or mo thy) sulfate ttii.l<>«* 



17 « A compusitiun ^cording to olaim 14, wherein the 
quaternary tf*r5 vative ol noroKymorphone is present in a 
unit dope, of between ahout 0i05 rag and about 1*0 ray Cor 
each 1 rag of Hxorphino* 

Vt> 1&. . ft'Comoowttlon aii olaitned in claiia 14, whcroiti the 
narcntie analgesic i* morphine. 
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X9. A c«inJw«il*ion as cJaimod in cia/uu 14,- utter « In the 
<iuijtrtmury <3V?r i v«L i vr. «f! rmcosyinur^liuAA i& 
cue thy 1 na i t re x o n& , 
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fcHSS PftCT O F THB DISCIfiSUftE 

5 

Quatemsry aerivatives of noroxynorpfcone are uscfl 
to prcvoat or relieve aauson and enieB i s BDSO ciated vith 
the use of narcotic analgesics without interfering villi 
the analgesic activity of the crag*, a particularly 
10 pr«£orxod coanound is inathylheiltraxone. The compound Id 
^ministered iri a concentration betweon 0,05 raj/kg ana 
1.0 mg/kg prior to or., concurrently with tho 
admituEtiration of -th,e narcotic analo.e&ip/ 

IS 
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